X-ray crystallography
Single crystal X-ray diffraction data were collected on a Bruker Apex Duo diffractometer equipped with a graphite monochromated Mo(Kα) (1d, 1e and 4d) or a Bruker D8 Venture Cu(Kα) (2a) radiation source and a cold stream of N 2 gas. Summarized crystal and refinement data are presented in Table S1 . Preliminary scans were employed to assess crystal quality, lattice symmetry, ideal exposure time etc. prior to collecting a full sphere of diffraction intensity data using SMART operating software. [1] Intensities were then integrated from several series of exposures, merged and corrected for Lorentz and polarisation effects using SAINT software. [2] Solutions were generated by conventional heavy atom Patterson or direct methods and refined by full-matrix non-linear least squares on all F 2 data, using SHELXS-97 and SHELXL software respectively (as implemented in the SHELXTL suite of programs). [3] Empirical absorption corrections were applied based on multiple and symmetryequivalent measurements using SADABS. [4] All structures were refined until convergence (max shift/esd < 0.01) and in each case, the final Fourier difference map showed no chemically sensible features. In some cases the structures contained disordered solvents which were restrained using DELU and SIMU in the least squares refinement. Structure 1d contained substitutional disorder of acetonitrile and diethyl ether solvent molecules which was modeled using the PART instruction and 2a contained a disordered acetonitrile molecule which as best modeled as half-occupancy and restrained using DELU, SIMU and ISOR for one of the carbon atoms.
Computational Details
The structures of cis-and trans-[Ru(bpy) 2 (NCMe) 2 ] 2+ and cis-and trans-3a (benzyl substituents simplified to methyl) were optimized in the gas phase at the B3LYP [27] level if theory using the Stuttgart-Dresden relativistic small core potential [5] for Ru and 6-311G* basis sets [6] for all other atoms. Calculations were carried in using the NWChem 6.1 software package. [7] 1
